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*f -5 ft* £ « S L fcfciStto 
t*3*¥g&lllt. 

tt S ft* L fc 'J * J» V «Jft(*J»« * ffl ^ * = t * «« 

t -r sa»3R« 3 i=iB«©-f * >fc3*i4@<*m<i?saiiBio 
j^j® 3 nm 4 ©uN-rti^icistEco-f *- >esntHi*B« 

ttXWH. 

e»«tt(=. W<tti *i*ja.ti::ii*ttS*LTi* 

[»35^8] -£ffil::ElRl«fi3©!63;h,fc««£fEJa-r 



i 3 ] strifiv ij * / y4Ht4taMReft&-r« 

W*«i 1 lcfe«<©'f^->fe^14B(*1l«¥«-»IMc0Sl)t 

i=**-r*»tt**-r**« < t * i MHia±a>»B?s 

ttSiJW#ffiT-e. *6<i:t1i»a±fl)^«ft§l 

SSTt-. *4<4*1 «Jl£Lta>4-'f JMbftttSAi* 

(=efltt*tt-£*1**l«i. tt->UA>V«Jft#+© 
12Lt© -f *■ £ *f £ftH *a»-r & IS £ 

fln=Ertit*#**i**xai=fct^r. aaetwL^ 

1 5lceS0M:f >eW£BI{**f!tK*IRa>tt&«&. 
[MM17] NIBS' U A > V«Xft4>a><^ffilc<(o 

**-r**«*a»-r*x«(=j3txT. »-f*>eaiit 

[91^18] «JffiS/'J*> V«JSi*+<7)+ffilCJ5to 

fc> y»KT+i=. '>js<iti ma±0'f *>e*tt 
£*r-r-sftft£fift-rax*iicfcu-c. »-c^->es9it 

19] -'pu < t $ i WBBLto-r *>e*tt 
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[6)14 £ft-5- Lfc v U * > Vfllif ttaMSi: . »*> U * > V 
[000 1] 

ttB{**tt9t*K» *0>siit;&&;&tf^;i->£3ii4@<* 

[0 O O 2] 

4b*<&3i£aF*u S5^^;u ; ¥-ffiS^»oliS2^®jte 

©BBf6#&e^?M::iito£;h.Tu.&„ 1990* 
ftu a y s« Lfc >j a 2 %*&i±*-*i£-ei=m*& 

(3. 6V) ti*J^-ffit (1 
20Wh/kg, 300Wh/L) 
?*>l-x y>ri\, ■ fcmW&Z^V 2%.W%l<D±ZiHztj: 

[0003] z.cDz^mmizfin^m^t. /^sutam 

jfcroiolc. «8?«<o-5SlKlb. @t*1bA<fc«) 0 

#*6-c*<t < ^^•^T#rt^?. 0 crofc^s^icj; y* 
f*mfl?Sta>H<*<lb (BIT, X5H 1 XBft*JlX£i?£) 

[0004] s#TS@(*mfl?ftici*» *^<^y=o<© 
t^p— ^*<fc-5o ut^ii^oaicTEfofc/Kyv— -7 

[0 0 0 5] yjum&ftKiSl^T/K'JV-^ h'jy** 

i***«i=*(*****S**-««*****/£rf-c-r 

JK'JV-V h'J «y^X«fC-f^->liib«W 
[0 0 0 6] t5 1 -3l*7K'J X^UV^-^r-y-'T h\ /K'J 

?f^y i— f-iMijft*wr v-ic£}#afiSH£ is 



[0 0 0 7] LfrLfcA<?>, CtiP.OSi^^H^mfi? 
JR. »&*i<6*» : f-iR««WT?tt5E<0«»aJ:9*a>e 

[oo OS] £f>lc, ftt«8£@f*mfi?Sl*. 7 frZ-t 

<bl=J:*ttMta©*P6S^fc*««fc£tf*if&*t 
So LA^L. *><58IK;W£l^ 

[0 0 0 9] fCt*. *«K *<£SHi*mflSS<D$:Mi£ 

I UP AC (C^tll*, £?L<*I*. $fflftg*<2nm 
mTfl)-7'l'^P7K— 7^.. 2~5 0nm(D>V*-7 
X, 5 0 nmKJ.±©V-j7P/K— =5 tl&o 

Wft*. *ttaftttttttt£JS« #^-9-fXa>J£JS#S§«t 

[O 0 1 0 ] «***l-C"^"€V-f £ P*-7X^ »J X$ 
JUCfclxri*. lfiBfl.gl***T? 1 . 5nm 

y. $e.i=s©**^H(*©^jiKi*-7-f<7P7Krici4?s 
i urv'j *^u, tf 7— lblb±*^A&*irk^]bt, 
[o o i i ] c<D«lfc*r*<D*, S<D«Jofc> vjKtjW 

"N a t u r e" «3 5 9#7 1 OMICfSi£$iX 

K*iHI7K^ftf*-a-T^JiE*tl-5MCM-4 1 tP? 
l*tl-51MrC*y» te^l*. "Journal of 
Chemical Society Chemical 
C o mm un i ca t i ons" 0)1 993#680 

•5. 

[00 1 2] ZODrl^.kt.lZ. ^®Stt»JO>S-&tt:7&<fil 
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M t ft o T v 'J ts <DWjkWWfit>1XX #x. S> tt 

fflft*t¥*-efc-5o 
[00 13] Z(Dcb5^«fil]W^«B?L«)t^*-r-5> V 
!tf-7X->'J*li, l/rov^PAalf'^^g^ 

[0 0 14] C0)ft^Tf. IWStLKDKlffllt 

tftTfrttTl^-S. "Journal of M 

aterials Chemistry "CD1999# 
1 4 7 5KlCi5t££;hTl^t,0>'ei*. TJU+JUtK'JX 

[OOI 5] ffiot. Z<D> VtK— ^XviJ^^fflLN^ 
&ttB<JSiJ£fti:£fiSjfcLfc. S^ft-f *>feif14@<*B 

<r>mmz.%± izm<-t^t t^m <t ft •&» 

[0 0 1 6] 

-ei*. jaT<aj:?ftR3S£*<&<5>o -fft*?*.. K$g£-e 

* V«iitt:<D;Sftt£A<ft<. 7K7$-lBrS]^-t±S-<t 
14*<ft < -f :* >^ -v t L -C<©4#14 c t *< 

-e£fti^„ 

[ooi7] *sgiBi*. ±&rnmi~&frte2titzto> 
£*rr ■&2e5£ftin*missft»iiii£ ffltt-f -s ^tzumt 

[0 0 18] ^fSBJIi-hfBtfM *>£3itt@<*m 

[0 0 1 9] 

[ifS£fiij*-r.&fcto©3MS] fin*.. *fgfE<&m-<D5s 



BJI4. «SJt<OSffl?L^*L,. ^fl.OS^[RlA<^HB*)lc 

[0020] ^fiB^OTmiia)^!*. ^laroB^^L. 
[o o 2 1 ] *mm&E.<Dmmt. -r^tesntsf* 

^SjfKX-fe^o Sfl*u *5IB^I4s '>ft < <!: t 1 831 
[0 0 2 2] S«±lr^iS**tfc. '> 

ft< tt i «gia±<o^*><E®i4£*t-£!tas£Ji# 

So 

[ O 0 2 3 ] mlfe v 'J * * Vffiittttf 2 2K5t;^*-9-=f * 
;H83££WU M-3S">'J*> V«jf<*<D> V^^>^"- 
J^^[RlA<-$^liBlRl14^*LrL^§(D*<^^f*LL^ £fc 

it@t*mfl?st+(D'f *->ft3mt£i^ 'J>ft< 1 Ufa 

[0 0 2 4] ^StWOi^WOmm*. -f *><Ea§it@<* 

SJil-h<D^®5Stta^J<D#ffiTlcfca^r'^7-^'*'lb^%l^^Ja 

[0 0 2 5] *f§B^I*. *®|C12|6]«IS<7)15S*H 

J^i±a)^•®JS1ts^Jo)#STlc^3L^-C'^^-r*'lb^•!K!)^^l07K 

1 1StllO^ ^->e«1t!telM$a}**-l±i>xli^t; 

[0 0 2 6] ftlfBv'J*^ VflliH*aK^ftJiE-r*X|i 
(C^5t^•C. *«lc!fiLf=i5r6]«ia^A<5t*>-7"T-iF.* 
©A<»*H.^o «?TSHv'J*> V«tig(*3IIS^^fi)c-r^X 

Pvi'V r-P^^fi£LfcSffi-Cfc*<D*<»*Ll^ 
[0 0 2 7] ^f|B^©mE<7)flBfll4, 

-T -S'J>ft <itl IIiSWJ2<D§iL®S1f SiJ<D}¥&TT% '> 

ft < 1 1 1 mmx±.v>>T4 ^t#%i$An7K^<g-ri>xie 
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[0028] 'pis <tti fHU^-tro 

^^^ftJ^^-r-SXigi:, »)7j<#fl¥LT*# 
iSJSStit L 4 c i let y . WlIB 
to7fc#&LTJ&dc£;h,fcv'J V8ti£i**0» V^-v 
>*JU;5ffilcffift14£tt^£-t±-5X*i<t. iSv'J*>V 

[0 0 2 9] gllfiv'J*^ VfltiH**©^ V«jt^(6l(^ 

iaiRi1t^-M-#$-t±-5xgict3i.^r. SJgiliWL 

^*>£igi4£^6&fi£airr-5x*iicj3i,N-c. s 

[0030]BilI3v'J*^Vfllit(*+0>*^l-tSofcy 

■Ti.^S^ffift-r'Sxfiicfca^r. &-<:*>fE3?14£« 
5$i«lc$§fl?£-fe!-Cv'J Vi«*i:aa* 

[o 0 3 iT**W©**<ff*Wi*«" < t *t •* 
[00 3 2] *$tlH©S6-fccD#eiJ8l*. S«±.lc}^j?E$ti 

f=. <j>*< 1 aaiu±<D-f ^->fe*i4*^-ri>^M 

-frowst £*tl.. BiiiBm«ifffl(;EniiD-r«.®^(c<fey 
^- v * msi-r -5 c t «t 1- -s i- /j- MeS14h<*s 

[O O 3 3] 

[siBjro^ijfiro^si] jut. ^nm(Dmmum^(Dmm 

[OO 3 4] ^®JS14*JI*^WI^-l'^-><E»t4*#-^ 



-^U«it£W-f •Stro^SfSLlV lot. tK'Jx^ 
[OO 3 5] (!U M15*.Z>* V*JtA^4ri#-=f-f^ 

5S14S4l*^l=IS^*H-r. *^^->^^H?St4*J. 
^->^#®S14ffl'tCifA^f } jaaS«^*i-5.o C*t£l*1 

[0 0 3 6] CtLt»<D^.®Stt*JI*v l J*)!)<^/a 
£ *t£B#l:: 5 4r;K <fc U iff * L < I* 'J * h P e -7 

L r C ti <D 5 -tr JU-^&StB * ^ JiE * 1+ S ig-S*^ -5 o 
^ir^.®S14S']A<ES^5-trJUiSS*e'3l:'e&y. 

[0 0 3 7] *fc. v'J**^fi£-ri)^-'l'^b^^ll*, 
-T-i)'lb^%IT?&tilf<fe<. !f#lclS^L/d:L^o 

t*lcft*$ ft-STJUd Wis'f'fmit-&to<D* 'J 

1*. «ffl-r^>^®stt#j<troffii4icj;y^b-r5tcto. 

[00 3 8] a^Ri*. l£<-4i*P«)%lA<fflt'>e>+L. 
(ES^n^t^. LA^L, 'T^-l/««ite* < atNt(D. Mai 

teHl^y, SiiiDa7!)<P^-5fci6KSI*t?^^L^ LA" 

[00 3 9] -y-f mib^a>an7K#fi?ssS£0>fctf>ic£5. 
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t JSlS&O) p H A<v 'J * <7)^«&£0) 2 ULTlcfc %>m~ 
[0 0 4 0] *S§W<D-f *>a^tt@<*Bfl?MS 

[0041] sjig^jii :«anc^e>yati=j:yBBrti 
coo 4 2] tttt«&2 : saic^ex/^icfcyieifi] 

it-am* tBfcftM Lt *> 'J * V 8t£(*»flS£ f*fi£-T -5 

xat. tt*>u*> v«&(*»iB+©fMsste$ij£i5** 

[0 0 4 3] Kft«3 3 :«IC7^5a7-^av 
[0 0 4 4] ttft«tt4 : iffiC7>y5a7-^Ov 

(c. #iata«)ff«T, wjmb*»sin*#*uT 
•>y*y v«jwtw«*«fli-r*xai:. v 
*jfti*siiitpw»iBatt»*i»*L+ffia>«ai-r*x 
at , r -> 'J * > v jvwn=d>& <iti asKi-toM 

[0 0 4 5] KiS*5S5 :»Tl*l(=-f*>eJ[Mt(=*4- 

[0 0 4 6] Kft:&&6 : ^ffijStt*JO)#ffiT, 
SCtt. ±IB*>U*J* V»iti*«f©> V**>*JU* 

(6]icffir6]tt^#^^-s*xat. »*>>j*j« v*JS(** 
ro^iS S ttSiJ $M& L «f ffiO>«it £ r 511 * SS v 'J 
* > V m i&tt +05 +S I - -3 fc > V #7 + lc » 'J? < i: 

aox 3ocoxa£4#&£t-&**>fc«tffc@<*sfl?ft 

[0 0 4 7] Wft*flE1. 2"CH\ «WH*7e>y 
jftlcj:«t«>. gJ5t^5i3. 4 "CI*, il*7>^5a 



tco-efcy. frotroisf «it*as 1 . 3, 5i*^s 

T% SSJt*^2, 4, 6l*36W<OSSjS14**f8E^ LT 

^^->e»tt*iisa**i**xa*fT5. sian^ 

ifiLfc^&tf. EfltttfSSl^'J*.* Vfltiftft 
fc3i14@<*BflSS) Efc5fcl**«l- 

lRlJ3J:t;Si£*lRl (014". x, yXi^ztt^iRi) \z& 
[ O O 4 8 ] iE4p0>ae*ft«<>!>*BI=* y . 

< ;1§ £;KfcfrofcJ5«t£^ftl-**t--i>« 
*f«S*B. * ^K7>HS*ElS] 

<^<t^*t^b^i*&»i4 ^.mititmittm 
ic/jx^f < - 1 o-7aa-e& y . 1 fflA^«+-e#€> 

iai*^=P- liSn^J^- utb^raifr-c/J^i*. 

Ji^b»A^tl-5o 0«x.lii8iS*r6]O)fiSJS«)E (dB/d 

z) <p\zfrm<& &k&. umtmm*m<r>m (b • d 

B/dz) AM400 (T2/ m ) Wilc/cC^ ,!: . tKIc 
[00 4 9] ett^F&B. S»^S«:if<0ll*1l«it 

^ ^r-r -5^iHi*ffiS<b^o)*^tt LOWBiei-r ^ - 1 

«fey#e>tL-i)ffllftx^.;i,^-A<^^^ 0 ZCOZt^Jffl 

L^*«g|-c3i^«li$^ffl^F■l±i)C < i:lc < fcy. 

«i&(*0)^[6]14^Wr-SCi:*<5r#g<!:/<fy. ^r^-^^ 
[0 0 5 0] ;^lc. Siit^^l ~2|rfcMt^i!jt^5i^ 

iftB^-r<5o ->y*> v«it<*»is^^jjK$-t±-5xa-c? 

*ttm*$<DS.fe\zJi y ^Uj§;«^#-5^ff CO) 

m^. *fc. S3ft^JS2-c?l*, '>£< fc*JWBS&te*U 
'remits®. 7ktf&mT'&&o ^fcztie><D^JiD (51 
-r■5lllSI* ! t^l=IS^L^CL^J!)<. StBP>&SiJA<tt»^ 
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[0051] *i§ib<dvu a* vmm&mmofctfuzm 
-rztox&tutmzm&ztK.. nvintiis^T- 

•So Sifc^SSftlci*. i»K14©*t»ro*ffii^Ju^-2 3 
jb««jtl*H2«)»(=«Av4irJ3y» fi«2 5l4c;h.£ffl 
l*-Ct!ft£*l«. l2|2l4*te£*¥IC'ftjrr30!l£*L 
Tfc-SA^ *«<D&#l4*¥lc|&;££;h.£t<B-ei4k 
l\ »«I4, 1213 (A) 

03A<— fiSMtfA^ S3 (B) <D«*|cStR3 2 (Dig^CDifi 
^ttfcffliJ<0aS^S)C5§jSl3 1 ©SHlc** - ** 51=11 
ttLfettftl=tmtt<OBteKJ£-*-&C&*t-C*&. SIC 

[ 0 O 5 2 ] teffllT &*«<D*tftlc«l=IS5£l4fcUA<, 
I*. *f>lcxe>n- htfOT^yjlc.toTW^b^tf) 

*&(=c*u=»u-c9 if 

fa\z?ro<Dt><g l t,-f&toxibZ>tf. ^t*>^fim^ff5 

[0 0 5 3] C©«^^T?Sffi±lCviJ*<0> Vfitit 
(*^«fai*-t±-5C<tA<-e#§„ «fdi*1±-5li5(DjgSl*2 
o~i oo°caj£a>;SJt«Iiitlcfc(^T&jR£*i.5„ £(S 

[0 0 5 4] -C^->e«ttlzS-^-r-5fi»(4^* 

So 

[00 5 5] S*it*j4 2li. £P>lc, C<7)->'J*> V* 

•saaj^ro+A^s^^tt-So 09*14. sat, 550 

°C-C1 O^fa^fiE-r-SZtlCfcoT. * V*££f3£:A/ 



ffll^t, 1 0 0%<D#i^;£te8fl©P&SI4ESSrcl4&-& 

[00 5 e] -f*>e»tt**-r*iMi*a**i**x 

S«*ti-5o 

[00 5 7] c©»o)-f *>e»tt**-*-*iMia)«i 
iz^ K v> h+vi$X 

*ttj&W:*-:/e»te*BMr*-S»*l4. tt«*l=J:y* 
[0 0 5 8] HH-fcLT, -T a^eWS******* 

[0 0 5 9] «Jft*ft3~4(=felt*«Jft*a* 

«F$L<l*ca>{|fa|cflM* % J§j«$*nxi.Ci:A< 
fil*. *f=. SS!it^5S4-eii. 4><f< i*JMBJStt*L 
*-f*fl:*». **<&^-efc-6. *fcCtib©^*a (S 

[0060] **iwfl)i/UA> v*it(*»iao»jaicffl 

*I4. Sll:7>y5a7-^Ovi7 hBI (JilTLB 
ICJRB8 $ Hfc*»^FIS * Sfe±lc^ L t o fcKt? fc y . 

i£Bt$« y «t c t -cHfaoiMkwiiis^ja-r * 

LBKlc|WBaitKD«a*«L. 

a^-r^o 

[006 1] LBK<0riErai=l4-«B*J^*9fe*<fflU^e»*l 
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-flSW^LBK©)SliS^g^3ewl=g!4lc*i- 0 
B4i=ftii-c. 4 i i*tt?K4 2$jffifcLf=**tr'fc*o 
4 3l*@£/<U7"*?&y. ^0^©S®EE-«r>-y— *<o 
l+ibtlTl^o ?K® JtW*^® 4 6 I*, liftoff £ 
fcl*lM#lKWiEt*(7)j$<l?Lf=^t*^ W»/<'J7 4 4 ■!: 

©racDtiJiEroTKSiicjgT-r-sci-e^sti, ails/* 
■en*. piiiiA'jTi*, ««iciM$jjEis-rsra-^<D^ 

®EE*<Ep}J0 $ *t£ J; 5 lca®EE-fe 2/*— lc J; o T-€-©<4 

[0 0 6 2] *^T?fflL^tl.§LB|SliCCDl*^a 

«U atftt«l*» ME, L&*/f I #-t(f<B 

^*tt-5*<s -fiftttl-l^mN/mA^gH-mN/mG) 
«t?**. *fc, *«<Df*U&ftl*. -«MICli&mm 
/»~»Smm/»^ft5„ L BBtOfifcfflt^&te, UAJt 

«LBBtO)«il*atl*c4ilc|R3t**irs «5U** 
7i-f X-e & n € * 5 <f'*SS n •& C 

[0 O 6 3] LB|g^fiEflS-r-5Sffi©*tMIC!f#|CK^I* 

&mmm<D'<$->WM&L2tiT^x t&n„ *<bi!£<d 

[0064] z«««ftfttS«±i:ViJAO^ vflts 
<*^#fm*i±-s.ctA<-c#^, 0 ^ai$-&-snsa)js«ii2 
o~ i o o°cgao)S)S«JiS(cj3L%ri®s?*H^. sis 

[oo6 5] ^-><E«ttic^#-r§gjs^* 

[0 0 6 6] Sit^4ICfcL^rii*?>IC, Cffly'J * 



[0 0 6 7] Sjt^^5~6lCfc|-t§gSjg^,«S^ 

'WUHb^u ^KA^l-e&'Sc *fcctic>©^tti «I 
kjsivc. mm. £fci*Mi±£tT5z < ti- < j:y&j&a>ji 

[00 6 8] -f^->-EaStt@tt:mfl?H-»IS^^fiE-r-5fc 

mmaffi. i To<sifii»«ji*»jgt* 

[0 0 6 9] C0)v'J*(D^U5§jSI*. Xt!>3-K 

tV >>7a-Kr 5 x fa- KDflKc— «w<f*i*-c* " 

[0 0 7 0] *5IBJ-ecDy V7KT73(Rl$iefS]*-ti--5fc«) 
ftJeLtfetittMa*. *fc, SWBStt*i:*A:<DIIII-e»a 

■rticastwp-c * -ssu^fc y „ m m<j>m-&&m&. & 

i:*<J:y»*t^o 

[oo7i] cc-e. -f^->ei»tt(=*^--r«»(4^* 
[0072] g|jt:5&6i::fci^-ei*;* c>ic, crov'j* 
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[00 7 3] UJjL£tl&*s*)iJ* V*»f*:j&«, 
^*[6]l*g|gfi<]|c*«ijS^*(pllc-ik-r^t-to, IHIrI 

[0 0 7 4] 7>7fl|jta)vU*^ V*Jt(*$fflt^fclSS 

l». ifcctibfflii -T«M»l*ttl=IB£L& 

£fr5 C <t |c J; y JS&CDjfm £<£it LTt 
[0 0 7 5] C(Dv'J *<7)7;U;"§jKli, Xtf>n — K 

[O0 7 6] 7/?tttift<D~> l J VWftf*£flH*fett 
fc-StlA 5 ITS 

[O 0 7 7] KJ.±(Dl5i^^5£l=:. *&na&ffid!>— ' (AS- 
BIS ic^-f. '>'J V#iH*5 2lcl*^*-9-zf:HH* 

-K757fl)1 -3£*£*-fSi:. f^ffiSHtSW 5 -tomtit 
^irott,^. ^LTf?.®S1t»a)^7K1±aJ5 4rtlc^ 
»l-r«)-r^->5 5A<ffat So *t'f^->5 6A<^t®S1t 

^ 1 y -r 



id * m x « c £ A< wtt-e & -5 . 

[0 0 7 8] 

[0 0 7 9] ftlfeftM 

■So 

[ooso] stEicf^->e#tt@i*a^M»is^^fi£ 

-->Ufc3 8mm (1 . 5-f>T) ftG>*i7Jl<*) U 
^(CorningttS 7 0 5 9 ) T*fc L J , g$£ 
*S<D*SlClota^^ 1 0 O n m. JfclvC^* 5 0 n 
m<Z)J*£l=A/W*IC«fcyj|8*U H6©»</^-- 

^ l J75^MA»NMPM£xe>3- Hz&vm 
2 0 0°CT- 1 B#P B 1^EELTTIEro1«3t3C-I?^$tL 

[O 0 8 1 ] 
[fell 

Q o 
II 



N— (-CHa* 




II 



(*Hi K A) 
[0 0 8 2] LT. $10^7t*>y«il 

[O 0 8 3] 

[*1] 

8 K A ©9 







n — 5 — f£ ( mm ) 


24 


( mm ) 


0.4 


@|£& ( rpm ) 


1000 


x-r— y^ffi ( mm/min ) 


600 




2 



[0 0 8 4] tK'Jx^ Kl O-fe^H— tJU y$l/*JM*>i 
(Aldrich ttSJ) 6. Ogh f h^^JU^-D Og?1 2 8m 



ly^^A (*->$r*t* (I*) Si) 2. 

0*1=8*1 U a«H (K3 5 96. dp 
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v^-tb^ («0 W 2 0m I £jTOX-So Cttlc^uh'r 

»fr < # L tz . C *i £ Jl f 5**5 * L tz S*5 * >U 
(DAofclH2ro«tfiEa)^7a>#S*|cA^. S*xt5<;£ 

^-^^l^ftLf:. S^ffflli. 3Bfffl«#Lfc„ 
[008 5] Rff^<7)^raJ5iSj«SSt^flt$-frfcS*RI*, 

i?m®i®.-Qz\<r>m*%&^tztz\7 3 . ^ex/jjfaizm 

iSfflfL0i5[S] tt*^i« $ o 

[0 0 8 6] z<o->'J*> V«jt<*»KA<^fiE*HfcS 

«^xjg0#f^^»«fLfco *<Dt&m. mmms. 1 

nm©. ^-y-zf^HOfi© (100) mzfomZHZ 
[0 0 8 7] C<Dv'J73> Vttlit^SIP+fOy 

^;KD-ttiS(6]tt^SSMlc|?fiffi-r^fc«)lc. Srtxia 

0flT»«flC«fc^Pffi^ftofc o C<D7JS£I*. Chemi 
stry of Materials i£SS 1 1 # 1 6 0 
9^-vlcfE«£*iTl*-5<fc3&. S*Rlc^S4~ (1 1 
o) SlcSH-r-5x^@tff?tS<7)ffirt[aH£fic#tt^afl^ 

^4Ct4tt?«. ^HJS^T;H^*4xfc (1 1 O) go 

y, -t<0l3ft:5ft(&#*l*¥«igA<i&*)2 1 " 

[0 0 8 8] S^IC, C03-ft>£SttH*l)gI<0« 

[0 0 8 9] Z\<Dm z F<D&&&WmmzMf$.t<1xtz'> 1 ) 
1 . 3X1 0~3p a ( 1 0-5 t o r r ) . 1 O 0°C<D$i 
>^./H^a SI 1 287 (Solatorontt 

Si) icj;yaiiSLf=o aerial*. 06*. ^-y-zf-^- 
at. 

[0 0 9 0] -?-(D$SS.-2 5°CfCfcl^Tx$4:&|6n?0)f£ 
«S*<2. 3 x 1 0-3Q cm-1if 56»!iJ-ft>ei 
<SfSt&#t4 ■& A r r h e n i u stfJSClglJo 



[0091] *£U6S0iicfci*T, »**»«4 , (-fiii* - i 
aavbyic §BiRi«ia^i6fiLfcs^j§j«a®ic}sft6$-i+ 

[0092] HJfitfg 2 

KA<0^ t*>^«iS^SSLfciSl6l8SA^I5!t*nTL>5o 
[0093] "tlT^U h 'J > T^UT >=E--7 A^bifel 2 . 
8 2 g £ 1 0 8m I (Di^KI-iSfllU 3 6%M^4 
8 . 1 m I gsUQ L T 2 B#RS18!i# L . fl^ffijf 14#J<DB&14 ;£ 
T&kLtzo Z\0>?&mZT h7l h4vV7> (TEO 
S) 1. 7 8m I ZHOU. «*U -tfE£*R£«f$L-fc 
StS*^*"— ©A o tzm 2 a>8lJ$a> 7 D |c A 

&ii5Li)<&&<p\z&ft2tiz>&5izLtz a amtfittm 

fcHfljfcli^iHt^ H20=1 OO : HC I = 7 : -fe^ 
)\,h*) * : f->\'T> : E — '^l±mtm=0. 1 1 : TEOS 
= 0. 1 OT?fc-5o CO^SICS^L,. £ "ifCX^f >U 
XS8<Dffiffl#SlcA+tf=^lC 8 0°CIC-&o^^--^> + 

ic^Lfco •K^rai*. 3BHafc. 
[0 0 9 4] Rlr^cDl^raSlC^iSM^-t+fcaiSli. 

ffi^^^x. iiSffl?Lail3lSltt*^i®StLfc. 
[0 0 9 5] Z(0->y*> V*iti*SIK7b^fiE$tvfc* 

nmfl). ^-y-zf^-JHtigro (10 0) ®|C!)SJS*tt<6 

[0 0 9 6] zo)*>y*> v*jfit*aiBI+©> v^-v> 
(110) ®Eff3£ffi<7>®W@|K£ffi# : f?1f<fcy. 

JSffiiT7^jiE**ifcvy * > v«tjtt*-»K*t?i*. * 

^>*JUtt#UW S K<D7t'>y7j|Si{ciSX-f -S75I61IC 
EftLTjsy. ^-(OiB(6l73rfil(D«-^lt4ifii4SA<iSit)1 3° 

<oy *y v*iti*aiiisros«i±-<Dff^*<siS$H 

[0 0 9 7] Crov'jTjy V«itt*(D»ra^ftJ3cLfcS 
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V^^JU'^ICAtts 1°C/mi n©»SiSg-e5 

[oo9 8] cro&j&u^vy** v«>ti*£. t-k^ 
^;u^|-a>^>xju^>Ky^OA (*v$Mb^*±iS) 
2. o g <t7K'Jx^b>yy n-ju (SWlStf-^S 1 5 
00> Aldric httiS) 2 O. O g ^«lS»?Sfi?*-t± 

*®lcJl^^|pl-c?(7)-<^-><£aiS^jBil^-r 

[0099] zcD^icouxriiiE^i trnm^-otf 

[0100] *<Dt&£:. 2 5°C|CfcL%T x$ft^(n]-e<Dfe 
#£A<2. 9x 1 0-3«cm-l7?&»fc'<;*-MESStt£ 
tfL. SJStt#tt4»A r r h e n i u s (DjSI-IU ofco 

Co 1 o 1 ] 

-So 

[0102] &mz4*^mm&®tomMmmm&ftm 

——>7Lt-3 8mm ( 1 . 5 -f >^) ft<75*T^* 'J 

(Corn i ngttS 7 0 5 9 ) T? fc l J . 
t50)S®lCl*e^$ lOOnm, &lve?-* 5 O n 

mx/<?9i=<ty|g*u ei6«>$a</\°$-->y£J5£ 

[O 1 O 3] /K'JTS -y^BAtN, N' -V>fM 
+*fvJI/7S>tf1 : 2ro^;HtT?;1^L. tKMT 
5 7^8A©N, N' - v>f^A^fvJU7 5>l 
£fEfi£Lfc„ C*i£N. N-v^TJUT-lr h75 Klcj§ 
SLO. 5 mM <D ?§;"?£<!: L, CfflMJ2 0°Cl;«of: 



fcHUHHRI*. 3 OmM/m(7)-7ta)a®l±^ffl*nL^ 
5. 4mm/m i n (T)^^ »y ^'jgJSTStE-hlC^ 

LlSofco LBiirofifrJiif^tRiii. El6(c^Lfc^rS] 

-tffc-So *«±IC3 OBCD/K'JTS^'J'K/'^^TS 
>^LBK^iLfc», S**TX7P-05T-C3 O o 
°Ct?3 Ottra&fifcLT/K'J-f 5 KA LBl|g£JfSJi!cl,fc = 
7pJ7 5-y-?&<DBfc7KBttslc<fc&-1' 5 Kit. RtfTiU* 

CO 10 4] ;KUifbi't+ , > K 1 O-fe^UX-^fJU 
(A I d r i c httgi) 6. Ogi, f h^7iU7t-Q> 

^>x;U/t-v>K'jT^A (*v$r<b3* (HO 88) 2. o 

g$1 2 8ml <07KlCj$i?L. jft^M (ft)3 5%. *y 
•^•Ib^ OHO 44) 2 0ml &tiaz.Z>o ZtllC^-JU h-7--f 

AofcEI2(7)«^<7)^7P>SS*irA^ 
x^>ux§ifl)a&BB#SlcA^fc«lc8 o°cic«ofc^- 

Coi 0 5] ffi%.0)#ffBlJs.fcm%ittete£li:tz&m*. 
Mfr&WytUU ^*7?+#lcgfcj*L*:«lc. ssic 

«(0?l#±lf*lR]|citX-r-5^lRllc, -$fbffi|p]Lfc^ 
X^-*<tlg?£*U aBfFLroiSlPlttA^i^^tifco 
C0 106] ZOT->'J*> V«iti*»l«A<^*ttfc* 

n m<7). ^^a^Mtiftfl) "CT O O) ®|C*|R$*t* 

«k ®WxgHs]tfflc<fe^fpfii^ffofc„ 
Jfi«|-e;H7S$tifc (110) ffils]#f$ij£0)SWlH]!Efc« 

|S]lcfi£-t-S:£AlciSlR]L-Ci3y. -€-<D1B(6]^Ir1<D»^ 
l**fi|iH)!)^2 0° Tfc^ZtA^S^fc. JiLti-fc^fc 

*aic, -«nei$iit(Dvy7j> v«iin*aiisro8«i±^ 

Coi 07] Sblc, co-f^-XE^ttH^afilMcD* 

ffiice^afii^^L. n^^isiOT'f^-vfi^s^ji^ 

-V^xmiZZfi^tzo ;H>£:£|n) 1*12 6 4^ ^*-9-=f+ 
;ufltJt(DS^lRl^ xttu S«lc^LSS^^lS]^ zll 

[0 1 0 8] 2 5 0 ClCfcL^Tx$a^|6]-e<7)e 

#S*<2. 4 x 1 0-3Q cm-ltgjff^^^-i/g^tt^ 



(12) 
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tfL. SffittSItt A r r h e n i u s ©itlcllj o fc„ 

[0 10 9] **H«lcfci*T. 

HttWMMMMrttJ*-*- * - <t tfT- £f= 0 
[O 1 1 0] 3IJ5S0Q4 

*3iS50«ll*. *6fiC!l2 < !:|H)«<D^a-e7tf>^fliSi^fT 
of=/K'J-f 5 K±lc^fi£Lfc-*4i2lnlttvV*^ V«tit 

tt*it*i»ALfc«-c**. 

[om] Jtl60|2ai*fN=feoTJMBS1£ffl£ME£ 
Lfc-ttErttt©>v?K-7X->y*j»iil*#fc. c*i 
t- h^ji/a-py Si/x^vfty^i* (**># 
it^tm) 1. o 8 tsK'jx^u>y;3-ju 

1 500, Aldrich *±S8) 2 0. Ogf, 

1. 2-5?* h*Vlji> (XftfcJ* (ft) ttSS) 2 0 

[01 12] -£©$£S. 2 5tlZ*JL>r xtt^iRi-ewfe 
#)SA<4. 5x 1 0-3Qcm-1^U SStt#tttA 
r r h e n i'u'slOSItlofcVSfc, y W, z$&2)|q] 

1ttl14'f^->5 l A'>^HcJ;^*^1tA<JtK$+Lf =0 31 
[0 1 13] HJS0H5 

[0 1 14] tt&{c^;f->£«ttnft*ftaftH£fti£ 

fcS1SI*3. 8 mm ( 1 -f >^) £©*S7JU* 'J # 7 X 
(Corningttgi 705 9) ffey. ifiSOS 

iniciiHeaftKTIItca*. .tiffed* — - 

[O 1 1 5] /K'jX^U>^-4r*> K 1 O^^'J iH- r 
ll> (A I d r i c httSl) 2. Og, h^r-filf 
IV (XftfcJS (ft) tt) 2. 8g. Th^JUfra** 
>XJU*>iSy5^A (+v^t^ttS) O. 2 g> * 

2. Og£J)Dx. 8 0 0 Clcfc-S<fc-5inS5&fr<#Lfc. c 
tll=aiKlft (ft 3 5 96. *c*s9\V& (ft) S) 0. 2g 



5. xe>a- hf 4:tttti:ltLfc. -©&*& 
«Mft«ffiprtt4:jBe«tt4H6±tta (n. 7T) l= 
#AU ffiif £1± 8 0 0 Cfrt>0. 5°C/m 

[oi i6] z<D*s>)ij*vmi&t*nm<Mf$.i<titz& 

«*x«IStt$»r-C«'*fLfc. ^dOMX. ®raR54. 6 
nm©. ^^?-9-=f^-il/«Jt© (10 0) ffil=#H£*l& 

[oi 17] caS'Uft^vff&ttmwojty?*:' 
*^©-wiiaiRitt*^afl«ji=ffFffl-rsfc«)ic, ®wx^ 

d i o) Biii»f5fi«©ffinii<Eftitft?¥tt*y. 

v^HiJK'HS Kfl>5 t*>-y^[Rilcii:3£-rs^l6ilc 
BAUtfiU. ?<BEM#l*a*MlTl*¥1tM*<ftl4 5° 

©-> y * * v«to*»K©aMfi.t^<i!>»j*jMW8**t 

[0 118] *e>lc. C©-f;i->fc»14EH*S#H©£ 

[O 1 1 9] -€-©$g*r 2 5°CICfcL\T x USAWfi 
S£A<5. 3x i 0-3ficm-lfiL, Utt^tttA 

r r h e n i u s ©stlcglj o*:„ 3=fc. y 14. zM^Ir) 
a>£*ftlSa£IBJMlft-e. ^*-y-^iM«jft*»ofc 

[01 20] HS601 6 

**Sf*J*Lfc«-C&4. ^'Jifb>t^>Kl OX 
xT'J^X— ril* (A I d r I c h*±§8) 2. Og, t 

;uh-7--<Kx^ju (Xftfcrt (ft) SS) 2. 8g. f h 

Si) 0. 2g.7K2. Og£*QX.. 8 O "Clc 5 ilD 
(ft) §8) 0. 2 B £tt;U i^ET3 0»JlDS!^<j$L 

[0121] C©i/«J*y V«Jt(*»l«A<^Jj£*tl.fc* 
nm©. ^y^&if© (1 OO) ffi(=»H**l-S5fiL^E 
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[0122] cco-f *>fcm\tm&nMn<D& 

*fLT¥frfc2:5A£x$i)u y ||. Sfclc*H.Si£fc* 
(R]£z$ai: Lfco ^CDSSS. 2 5°Clrfcl^T xl. yH 
^(S|©feaSJtif)<2. 8 x 1 0-4Q cm-1tS»4-ft> 

*fi*A0M ^->ft^S©SS«C#1tt A r r h e n i u 
s<D5EICj|l]of- 0 
[01 23] ttftfctflj 1 

3. 8mm ( 1 -i >^) fk<Dt&T foil 'J (Cor 
n i n gftg 7 0 5 9) ^fcU. &StRO>*SKI*0 
6©5a<TIilca^. .till::** — 

3llM5^m*fct,<D<!:^Cl?iJig<* 

[0 124] C<D5/'J*>V«Jft(*»Bl36«»Jjl*4ifc» 
S*X«aSr«"«r-e»«fUfc. ®fSJP^4. 6 

nm<D. ^^-y-rf-^-JHiiftfl) (1 OO) ffi(C»JB**tS 

> V5 1 A'>*n>l* : 5>'$<'Afc;£A£Al^-C 

[0125] ^f>|CZ<D*T<D=&e^S|J{4±fl)v'J*^ 
V*K£MMLfe*.=flrT£-3tt*. 1. 3xio-3p 
a ( 1 0-5 t o r r ) , 10 O o C0>aM*TTr 1 B$£*£L 

11287 (Solatoron tt$g) l-<fe U Mfe L 

xl. yU. Mi:»LSIWfitzii:Lfc. 
[0 1 2 6] *(D$SS. <E*]SI*2 5°C-C?I*X. yM£ 
At?tt4. 5 x 1 0-6Q cm-'ia 

£*L. *fczB*A-ciiBJ£B3HMtcfcofc. fto 

[0 12 7] 

US*©* v«iS*Ai~ffiAt££tt-5-£-fe»- -5 cilery. 



»*tts****tw*>e*ME«<r*-*sej£*B*Mt 
[0128] ^fc. **nfl«)»js^i*s -r^-^esitt 

[HiiroM!*fcBl9l] 

[0 1 ] *s§B.jj<Djiifc0!*<D-r >bf— y>^.ai^»cfcit 
*BA£At*S*A**-«B6B-c**. 
[H2] *flsBHi=few-*i/y*j»v***SMi*»i«-r 

-5 fc to© SJSSS ««B T? ft $ o 
[0 3] £j&ft&4Mcm«S£<0&tt#ft£*-*1MI) 

[B4] *fSHl=ffli\&;h.*LBBJ*BB«**-*-«a 

B'efe-s. 

[HI 5] *f^<&^*>fi*14Hi*B#H»ll!i<&-£!S 

[Bi6] -i >e-^>xai^icj3it-5s«©affi/«5i- 

>©-w t a £ as* A £*-f «EB§ig-e fe& . 
1 1 *>y*> vttjftft 

1 2 

2 1 S/S^S 
2 2 M 

2 3 SJg/f^U*— 

2 4 v— )v (o y 

2 5 Sffi 

3 1 RJBJSjft 

3 2 g*S 

4 1 7K* 
4 2 $!7K 

4 3 HS/^'JT 

4 4 nJiSA'JT 
4 5 

4 6 7K®±a)*«-TB 

5 1 gffi 

5 2 ->y*>v«a# 

5 3 S®jStt*J©^7K14SU 

5 4 »n9tt*ia>B*i£tf 

5 5 nMM<D&Wi-fZ>4*> 

5 6 Bfi?ft(D*H;i-> 

5 7 tK7 

6 1 

6 2 yw*AsiSfflaa 

6 3 zM*Ail«ffl*« 
6 4 x$ft^A;lflSffl©fil 
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[01] 



11 




v-fr (Oy 



12 £fe 




[03] 



31 gio^t 



32 7m 



[04] 

46*3^ 




45 £ft 

43 fflJ£><UT 
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41 
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53 
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[06] 




64 



81 &fg 



